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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 28460

4 aqett® Y —
607002
URGENT .
PESTICIDES ANMD TOXIC SUBSTAMCES
JAN 16 689
MEMCRANDUM
SUBJECT: Company response, meeting concurrence and
additional data on chronic/oncogenicity stuéy in
rats with Acetochlor. EPA ID No.s 23F2966, &G33453,
524-GUI, S525-EUP-AT. Caswell Fo. 3B. HED Froject
No. 9-0246.
TO: Rokert Tavlor/Vickie Walters (PM #25)
Fungicide~-Eerbicide Branch
Registration Division (T8-767C)
(.
FRCH: Steprhen C. Dapson, Ph.D. \ - «wa&
Pharmacologist, Review Sect on I
Toxicology Branch- ferbicide, FLnUlClce,
Antimicrokial Support/th (TS-769C)
THRU : James N. Rowe, Ph.D. (\_‘MM 1o P 11i 39
Acting Section Kead, Revi 'ew Section T
and
Marcia Van Gemert, Ph.D. ; g .
Acting Branch Chief 447”2“4Z2/4&Z“¥;4234j\ /i/ 7

Toxicology Branch-Herbicide, Fungicide, U
Antimicrobkial Support/HED (TS-7€9C)

Registrant: Monsanto Agricultural Products Company
800 N. Lindbergh Boulevard
St. Louis, Missouri 63167

Action Requested: Respond to company response, meeting
concurrence regquest and review zdditional
cdata on chronic/oncogenicity study in rats
with Zcetochlor provided by the registrant.

RECOMMENDATIONS @

The registrant has fulfilled the Zgency's requaest for
adéitional data for Study No. ML-83-30C/EHL 83107 and has
answered the individual comments in the DER dated January 28,
1988 (Attacnment A). The chronic/oncogenicity study in rats with

MON 057 (Acetochlor) is therefore upgraded from Core—
15@éﬁﬁ

Supplementary Data to Core-Minimum Data.
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The letter addressed to Director, Registration Division and
directed to Robert Taylor from Monsanto Rgricultural Company
dated July 25, 1988 (Attachment B) is an acceptable record of the
meeting held between the Agency and Monsanto on July 15, 1988.

DATA EVALUATION RECORD

The letter addressed to Director, Registration Division and
directed to Robert Taylor from Monsanto Zgricultural Company
dated July 29, 1988 (Attachment C) is an acceptable record of the
telephone discussion between the Agency and Monsanto in response
to a Toxicology Branch review of a chronic/oncogenicity study in
rats with Acetochlor (EPA Accession 400770601, Study No. ML-83
20C/EHL 83107).

Additional data were provided by the registant to fulfill
the Agency's reguest in the DER of January 29, 1588. The
registrant was directed to supply: (1) Summary tables of all
reported clinical observations and (2) Tables with actual numbers
of tissues examined for each organ/dose Ievel used for
histopathological examination. The second item was answered inm
the letter dated July 29, 1988 (Attachmemt C) on page 3 along
with answers to individual comments presented in the DER. Data
for the first item was provided as summary tables of clinical
signs from Study No. ML-83-200/EHL 83107 and historical control
data for clinical signs in chronic studies conducted by the
testing facility. From the data presented, there was a slight
increase in mid dose females (200 ppm) and high dcse males (1000
ppm) of dilation of conjuctival blood vessels and in the high
dcse males of bloecd-like urine color and soft stool (see
Attachment D, table extracted from submitted data). Other
observations occured at relatively egual incidence throughout the
dcse groups.

The provided additional data dces not modify the No Observed
Effect Level determined in the DER. Undexr the conditions of
Study No. ML-83-200/EHL 83107, there was evidence of systemic
toxicity in the high dose groups (1000 prm) expressed as
decreased body weights and body weight gains in both males and
fermales accompanied by increases in serum glutamyl transpeptidase
activity and chclesterol levels in high &cse males, increased -
total bilirubin in high dcse females, increased absolute and
relative kidney and liver weights in high dcse males and
increased testicular weights in high dose males (at final
sacrifice). There were increases in several non-neoplastic

istopathological findings in the high dose males and ferales.

Neoplastic histopathological findings were noted in the form cf
papillary adenoma of the mucocsa of the ncse/turbinates in high
dese animals. Other observations included neoplastic nodules of
the liver, follicular adenoma/cystadenoma of the thyroids;
however, these observations may not be treatment related.

NOEL for Systemic Toxicity = 200 ppm

LOEL for Systemic Toxicity = 1000 ppm
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~ & WASHINGTON, D.C. 20460

JEN 29 ,Oﬂ, 00657‘

CFFICE OF
PESTICIDES AMND TOXIC SUBSTANCES

SUBJECT: Review of a chronic/oncogencity study in rats with
MON 097 (Acetochlor, Harness2® and Top-Hand® Herbicides).
EPA ID #'s 524-GUI & 3F2966; EPA Record #'s 195381 &
195383: EPA Accession % 400770601; Caswell £3B;
Tox Branch Project #7-0702.

TO: Robert Taylor/Vickie wWalters (PHM $25)
Fungi cide/Herbicide Branch
Registration Division (TS 787C)

FRCM: Stephen C. Dapson, Ph. D. (. KQZf
111‘) '3

Pharmacologist, Review SPct-on
Toxicology Branch/HED (TS~ 769C)

THRU: Quang Q. Bui, Ph.D., D.A.B.T. C P 120/ 88
Acting Section Head, Review Section

and g ’-"
VaAS

Theodore M. Farber, Ph.D., D.A.B.T. ,/{//':f /o=

Chief, Toxicology Branch -

Hazard Evaluation Division {TS-7€9C)

Registrant: Monsanto Agricultural Produc*s Company
800 N. Lindbergh Boulevard
St. Louis, Missouri €3167

Action Feguested: Review a repeat chronic/oncogeacity study
in rats with MON 097.

-

RecommenZations: Under the conditicns of this repeat study,
there was evidence of systemic toxicity in the high dose groups
(1080 pp“) expressed as decreased body weights and body we*ghr
gains in both males and females accompan: ‘ed by increases in
serum ganma glutamyl transpeptidase activity and cholesterol
ilevels iIn high dose males, increased total bilirubin in nAgh
dose ferazles, increased absclute and relative kidney ana liver
weights In h*gh dose males and increased testicular weights :In
H:cn dose males (at final sacrifice). There were increases in
several non- ~neoplastic histopathological findings in high dose
males and females. Neoplast:ic histopathological fi nd;ngs were
noted in the form of neoplas*tic nodules of the liver, follicular
adenoma/cystadenoma of the thy*o ds and papillary adenoma of the
mucssa cf the nose/turbinates in high dose animals.
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From the evidence p-esented in this study. MON 097 is an
oncogen in male and female rats at doses of 1000 ppm as evidenced
by the findings of neoplastic nodiales of the live~, follicular
adenoma/cystadenoma of *the thyroids and papillary adenoma of the
mucosa of the nose/turbinates in high dose animals-

NOEL for Systemic Toxicity
LOEL fo~ Systemic Toxicity

200 ppm
1000 ppm

Tnis study is classified as Core-Supplementary Dara for
chronic toxici*y and oncogenicity. Tne registrant should be
directed to supply the Gata requested in the DER {see Conclusions
sectiom). Submission and acceptance of these requested data may
permit upgrading of this study-




*Reviewed by: Stephen C. Dapson, Ph.D.
Pharmacologist, Review Saction V, Toxicology Branch/HED QGBlégiéﬁl
Secondary Review by: Quang Q. Bui, Ph.D., D.A.B.T. L;O ()4

Acting Section Head, Review Sec+ion V, Toxicology Branch/HED (TS-769C)

DATA EVALUATION RECORD

STUDY TYPFS: Chronic Feeding/Oncogenicity Rogdent
Guideline §83-1 and 83-2

EPA TDENTZFICATION NUMBERS: EPS: 1D NO.: 3F2266 and 524-~GUI
ES= ACCESION NUMBER: 400770601
EP= RECORD NO.: 195381 and 1935383
SESUGHNESSY NO.: 121601
CASWELL NC.: 3B
TOX BRANCH PROJECT NO.: 7-0702

DOCTUMENT NO.:
006571
TEST MATERIAL: Acetochlor

EHL Substance I&=ntification Code: T830072
Lot No. Dayton RINT 085001

SYNONYMS: MON 097
STUDY NUMSER(S): Laboratory Project ID: EHL~83107

Report No.: MEL-6119
Study (DMEH Project No.) No.: ML-83-200; EHL 83107

SPONSOR: .Monsanto Company
-v2101 17th Stree*, N.W.
‘washington, D.C. 20036

TESTING F2CILITY: Monsanto Env:ironmental Heazlth Laboratory
S+. Louis, Missour:i

TITLE OF REPORT: Chronic Feeding Study of MON 097 IN Albino Rats

AUTHOR(S): M.W. Naylor
W.E. Ribelin

REPORT ISSUED: Sep+tember 25, 1236 (dz*te study completed)

BACKGROUND INFORMATION:

The s+udy Teviewed in this DER (Labo-atory Project 1D: EHL-83107)
is a vepeat of a previous chronic/oncogenicity study in the rat
(study sP=-80-006, 5/20/83) wnich was classified as minimum data.
A NOEL. fc- systemic effects was not established and a repszat
study was requested by the Agency.

The Gose —evels tested in the Initial study were 500, 1500 and
5000 ppm. MON 097 was found *oO be carcinogenic in the rat
(classified as Bj). At the highest dose level there was increased
incidence of liver carcinomas znd thyroid follicular cell adenomas
in males.

()}
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Dositive trends were noted for hepatic carcinomas in females and
<hyroid follicular cell adenomas in males (see the Peer Review
Docurcnt, dated 3/30/87 from R. Engler to R. Taylo-).

A+t the highest dose level rhere were also increased incidences

of polyarteritis of the tes*tes and arteries in the males and

1iyer necrosis and alveola~ histiocytosis in females. Further,

2+ the high dose there was Increased mortality in females and
zec-eased food consumption in both sexes. A dose-~velated decrease
‘n body weights were noted iIn both sexes at the mid and high

cose levels and in males a* the low dose level. There we~e
svstemic effects at the lcw dose level in the form of organ
weight effects and dec-eased body weights in males, the-efo-e, a
systemic NOEL could no* be determined.

CONCLUSIONS:

nder the conditions of this repeat study, there was evidence of
systemic toxicity in the high dose groups (1000 ppm) expressed
2s decreased body weights and body weight gains in both males
and females accompanied by increases in serum gamma glutamyl
»vanspep*idase activity and cholesterol levels in high dose
~ales, increased total bilirubin in high dose females, increased
zhsolute and relative kidney and liver weights in high dose
~ales and increased testicular weights in high dcse males (at
£:pal sacvifice). There were increases in several non-neoplastic
histopathological findings in high dose males and females.
xeoplastic histopathological findings were noted in the fora of
reoplastic nodules of the liver, follicular adenoma/cystadenoma
of the thyroids and papillary adenoma of the mucosa of the
sose/turbinates in high dose animals. From evidence presen*ed
:n +this study, MON 097 is 2 oncogen in male and fezmale vats.

[

200 ppm
1000 pem

NOEL fo~ Systemic Toxicity
LOEL for Systemic Toxicity

1]

The registrant is directed to supply the following data. Submission
=nd acceptance of this data may permit upgrading of this s*udy-

1. Summary tables of all reported clinical observations.

5. Tables with actual numbers of tissues examined for each

organ/dose level used for histopathological examination.

Classification: Core-Supplementary Data for chronic toxicity and
oncogenicity. This study may be upgraded if information requested
:s submitted and accepted by the Agency. ‘
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Based on evidence examined by the Toxicology Branch Peer Review
Committee (meeting of September 12, 1985, MEMO of March 30, 1987},
Acetochlor meets the criteria for Group B2 - Probable Human
Carcinogen. Acetochlor is oncogenic in the rat (first study)
with evidence of hepatocellular carcirnoma in both sexes and
thyroid folicular cell adenoma in males. Acetochlor Is oncogenic
in *he mouse with evidence of hepatocellular carcinoma in both
sexes, lung carcinoma in females, uterine histiocv*ic sarccmas,
venign ova~rian *tumors and kidney adenomas in females. Ace*ochlo™
is structurally related to known carcinogens and has been shown
+o pe mutagenic.

Srecial Review Criteria (40 CFR 154.7)

1+ should be noted that in this -epea* s*tudy, papillary adenomas
of the muccsa of the nose/turbinates (a neoplastic finding not
previously observed) were staktistically significantly increased
a*+ the 1000 ppm dose level.

o
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A. MRTERIALS:

A copy of the "material and methods™ section from the invest-
igators' report is appended.

1. Test compound: Acetochlor(MON 097), Description: Amber-Purdle
L-gu-d, Lots: Dayton RDNT 08001, Purity: 96.1%, contaminants:
not provided.

EHL Substance Identification Code: T830072
Stated Stability: Stable for > 2 years @ 80°F
Received: Aug. 24, 19283 from Monsanto Agricultural Products Co.

T=s+ animals: Species: Albino Rat, Strain: Sprague-Dawley, Age:
app'oxima*ely12§ weeks, Weight: Males:198.0 to 248.0 gms,
=

Received: September 6, 1983.

The anigals were kept under standard animal care ccnditions
(see attached materials and me+thods.)

Sou-ce: Charles River Breeding Laboratory, Portage, MI.

B. STUDY DESIGN:

1. Aximal assignment

A %gfal of 70 animals per sex per dose group were used. . The
animals weére assigned by computer randomization (EHL KRONIX) to
the folldwing test groups: '

Dose in Main Study Inter:mz Sac.
Test diet 24 months 12 months
Group (ppm) male female male fezale
1 Cont. 0 60 60 10 10
2 Low (LDT) 40 60 60 10 i0
3 Mid (MDT) 200 60 60 10 10
4 High(HDT) 10C0 60 60 10 10

2. Diet Preparation

Die+ was prepared "approximately weekly" and stored at room
+remperature (apparently). Samples of treated food were analyzed
for s*ability at room temperature and when refrigerated. "Dietavy
Level Verification" was checked on all dietary levels a%* during
firs* 6 weeks and week 89 and on "one level/week otherwise”.

Resul*s ~ A signed cover sheet for the Appendix (1I1) containing the
chem-s*ry data was provided. Methods for determination were provided.

—est material stability was found to range £rom 94.86 to 99.8%
purity oyer a 2 year period.
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Accovding to the investigators "The honogeneity of the diet
mixture was dete-mined to be adeguate for s’ udy use." They
determined the homogeneity on the low and high concentrations
prior to study initia*tion and at week 89. The data provided
indicated an adeguate mixing of *the diet.

Stability analysis of the "test material/diet mixture” was
determined for the low and high dcse mixtures a*% ~oom *empevature
for 14 days and when ~efrigerated for 42 days. ©Provided 3data
indicate *hat the diet mix:ures were stable under both s*torage

conditions.

The investigators also performed weekly analysis of die=
concentrations during *he first 6 weeks for all the dcse levels,
one dose level per week after the init:ial 6 weeks, and for all 3
dose groups at week 82 due to change in batch size. All dose
leveis tested were slightly less than the target dose but within
10% of the planned level.

3. Animals received food (Ralston Purina rodent Chow NoO. 5002)
and water (St. Louis Public water Supply) ad 1ibitum.

ng to the invesrigators® report:

oo

o]}

4. Statistics -~ AcCCOTC

“The following statistical procedures wevre used to detect
stati¥tically significant diffevences betwesen treated
animals and their ~espective controls”:

"Dunﬁf.f‘s Multiple Comparison Test (two-tailed): boay 
weights, food comsumption, noncategorical clirical pathelogy

data, absolute organ weights".

"Mann-whitney Tes* with Bonferroni Ineguality Procedure:
Organ weight/body weight rarios".

"Fishers's Exac* Test with Bonferroni Ineguality Proced—-re:
Incidence of microscopic lesions”.

"Generalized Wilcoxin, Generalized Savage Statistics, and
life table analysis: Mortality”.

"Peto Analysis (cne-tailed): Selected mic-oscopic lesions
and combinations thereof®.

Other statistical procedures used were: "Bartlett's Tes®:

to evaluate homoceneity of variances, Analiysis of V riance
to Getermine if the sample (group) means could be considered
as an estimate of a common population, and Grubb's Test to
detect ocutliers”.

5. A Signed "Statement of No Data confidentiality Claims" was
included (no claim of confidentiality made).

A signed "Statement of Compliance” with USEPA-GLP's was
included.

$

A sifned "DMEH Quality Assurance Audit Statement” was included.
gr
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C. METEODS AND RESULTS:

1. Cbservations

Animals weve inspected *twice daily for signs of mortality
and moribundity. They were further inspected once weekly for
signs of *oxicity.

Toxicity/Mortality (survival)

The :xnvest:igators' provided group mean and individual animal
Gata for mortality. The following Table (1) presents the survival
data:
Table 1. Suvvival Datat
Dcse Group
Sex Control Low Mid High
¥ Survival at M 47 40 37 38
termination@ F 40 43 43 45
Mean survival M 681 663 651 670
time (days) F 654 667 . 634 674
a ; denominator excludes 10 animals/sex/group sacrificed a+ 12 months

Table appended from the investigators' report (MSL~6119),
No s*tatistically significant differences were noted in the
presented ‘data. Inspection of individual data chowed that nearly
all deaths, either "spontaneous" or sacrifices "in extremis,"”
occurred during the second year of the study. No specific
time~tc~death pattern was apparent. Gross and non-neoplasti
mic~¥OsScopic necropsy observations occurred in similar inec.dence in
all study groups, therefore, no treatment related cause of death
could be determined. Neoplastic findings will be discussed later.

Clinical Cbservations:

The investigators provided a description of clinical signs,
noyiever, no effort was made to distinguish between dose groups,
except for "Infrequent observations of head tilt, circling movements,
some~saul*ting and dilation of conjunctival blood vessels....primarily
in the last one-third of the study and appeared to effect [sic]

T-2 and T-3 level rats more than controls (particularly females).”
Individual animal data were provided. Inspection of these data
reveals a possible dose-response effect on certain observations

such as peviorbital encrustation and soft stool. The investigators
are divected to provide summary tables of all clinYcal cbse-vaF ons.

2. Body weight

Animals we~e weighed once weekly for 13 weeks, *then once
every four weeks (following the initial 13 weeks) thereafter,
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Page is not included in this copy.

Pages 2 through /> are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.

22' FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




~10- 006571
0070602

3. Food consumption anéd compournd intake

Food consumption was determined weekly for 13 weeks and then
every 4 weeks and mean daily diet consumption was calculated.
Food efficiency was caiculated from the food consumption and body
weight gain data for the first 13 weeks. The investigators
supplied group summary and individual animal dara for food
consump*ion. They did not calculate compound intake.

food consumption/Food Efficiency/Compound Intake

Table 3 presents the food consumption data at selected
inte-rvals (similar intarvals to body weight data). A slight
Gose-rela-ed increase in food consumption in both sexes (hich
iose) was noted especially during the period when a decrease in
body weight and body weight gain was noted. This is indicative
of reduced food efficiency.

Table 4 presents the food efficiency data for the first 13

~eeks. =educed food efficiency was observed in both males and
Zemales of the high dcse during the first 13 Jeexs of the study.
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4. Ophthalmological examina*ions OO;?OOZ

Ophthalmic examinations were conducted prior to study
nitiation and at 6, 12, 18 and 24 months on all animals of the
high dose and control (all animals weve screened prior to s*udy
initiation). The following Table (5) presents the observations.

Table S5: Obsevved Ophthalmic Lesions®

Control High Dose Control High Dose
Months Males Males Females Femal=s
6 2(N=70) 1(N=69) 1(X=70) 2{N=70)
12 4 1 9 9
18 6 9 10 9
243 12(X=30) 13(x=27) 9(N=24) I(N=3D)
a8 = pata extracted from Report MSL-6119, Appendix I1, Table 26.

Data for 6, 12 and 18 months may have been provideé under clinical
observations, but oniy as individual animal data. At study
rermination (24 -onths) the Investigators described "senile lers
changes and the -esence of ocular discharge” as the predominant
findings occurring in the control and high dose gromps.

. Blood was collected at approximately six months intervals for
hematology and clinical an al}s s from 10 animals pe~ sex, per
ose group. The following parameters were examineé&.

a. Eematology .

Yema*oc*it (HCT)™* Leukocyte differential coumt*
Hemoglobin {HGB)* A Mean corpuscular HGB (MCH}
Leuxocyte count (WBC)* Mean corpuscular HGB conc. {MCHC)
Frythrocy*te count {(R3C)* Mean corpuscular volume (MTV)
Pla=elet count* Reticulocyte count

* Required for chnronic studies

Blood clotting measuremen*ts were not conducted. - The investigators
provided group summary and indivigual animal data. Blood was
coliected f-om fasted animals (food withheld 24 hours prior to
sampling), £rom the retroorbital sinus for month 6 and 18 amnd from
rhe oo:*e"—' vena cava {under anesthesia) for months 12 and 24.
occasional differences were noted. There were statis*ically
‘ficant decreases in wnite blood cell counts in low ang
o
a

‘)
3

se males a= 1 year and low dose females at 18 months; a

se in MCH in low dose females at 1 vear and high dose :
es a+ 2 vears; a decrease i1n MCHC in high dose males at 1 and
2 ¥=227S, low dose females at 1 vear and mid dose fexmales at 18
mon+rhs; pla-elets we~e increased :In mid dose females at 1 year;
-erculocyte counts were decreased in low dose femazles at 1 year;
zbsslute lymphocyte counts we~e decreased in all male treated
~>3ps and nid dose females a+* 1 year. None of the d'ffe'eﬁces
ppear biologically relevant 2s they were not sustac ned with no
ose response apparent and no related pathological changes noted.

PR VIRV I
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b. Clinical Chemistry

070Gz

Electrolytes: Other:

Calcium?* Albumin*

Chlor:ide* Blood cveatinine*

Phosphorous®* Blood u-ea nitrogen*

Porassium* Cholesterol*

Sodiuzun* Glucose?*
Enzymes Total Bilirubin*

Alkzl:ine phosphatase Total Serum Protein*

Lac~-ic acid Gehydrogenase Divect Bilirubin

Serum al=nine aminotransferase {also SGPT)*
Serum aspavtate aminotransferase (also SGOT)*
ganma glutamyl transferase

* Requivred for chronic studies

The investigators did not measure magnesium and creatinine phosphc-
kinase, which a-2 reguired for chronic *oxicity studies. The
investigators provicded g-oup mean and individual animal data.
Several measurements achieved statistical significance: decreased
glucose levels in lcw and high dose females at 2 years; decrease
BUN levels in mid dcse females at 1 year; slightly decreased
rortal protein levels in all dosed males at 1 year; decreased
alkaline phosphovus levels in high dose males and females a*t 6
months; decreased LDH levels in high dose males at 6 months, mid
dcse males at l vear, all 3 treated maie groups at 18 months, mid
and high dcse fexales at 6 months, high dose females at 1 year and
low dose female at 138 months; sl: gn*ly decreased creatinine in
high dose females a+ 6 months; slightly decreased sodium levels
in mid dose males at 1 year. None of these differences appear

to be rela~ed to treatment also, no dcse response was apparent,
However, several differences were attribu%able to treatment,
(according to the investigators): statistically significant
‘ncrease in gamma gluntamyl transpeptidase in high dose males at
18 months and 2 wvears (also nonstatistically significant increase
:n mid and high dcse males at 1 year and mid dose males at 2
years):; inc*easeﬁ choles*e'ol in high dose males at 2 years

(also non-s*atis+*ically si gn‘flcant increase at 18 months);
inc-easad *otal Dbilirubin in high dose Lemales at 2 years.

-

6. Urinalve:is

Urine was collected from fasted and “"water-withheld” animals

a*t 6, 12, 18 and 24 months. The follcowing pavameters were éexamined.
Spezific gravity* Protein*t
puaT Glucocse*?t
Bilirubin*T Ketones*T
Blood*V Urobilinogen
SeZimen* (microscopic)*
*

Required for chronic studies
T = aAssav with MULTISTIX reagent st~ips and CLINI-TEK reader.

Urine was collec*ed for 6 hours using "metabolism trays". The
investigators did not report appearance or volume of the urine as

e
-1
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-equired for ch-onic studies. The only observation of note was
a slight increase in specific gravity of the urine of females in
all 3 dose groups at 6 months (low dose was statistically
significant) an3 1 year. However, this observation had no dose
~esponse and was not observed In subsequent examinations.

-
7
I

. Sacrifice anc Pa*hology -

Ali animals that died and that were sacrificed on schedule
were subiected =o gross pathological examination and the CHECKED
(X) tissues were collected fo~ histological examination. The
(¥X) orcans in addition were we:iched. -

x~ X X
T ©Digestive sys-emn ~ cardiovasc./Hemat. ~ Neurologic
x].salivary glands* [X|.Aorta* | XX| .Brain*t
X| .Esophagus* | XX} -Heart* X|{ Periph. nerve?*
X|.Stomach* I1X].Bone marrow?* X| Spinal cord(3 levels)*
X{.Duodenum* Xt .Lymph nodes* X|.Pituitary*
X|.Jejunum* X|.Spleen* X| Eyes{optic n.)*
X{.Ileum™ X{.Thymus™* Glandular
X|.Cecum* Urogenital [xx]|.Adrenals*
X|.Colon* [XX|.Kidneys*t [X] Mamma~y gland*
X|.Rectum® [X|.Urinary bladder* XX|.Parathyroids*
XX1.Liver*t xx|.Testes*t(w/epidid) | XX|.Thyroids*{w/parathyroid)
|Xj.Pancreas* XX| Epididymides Other
Respivatory X| Prcstate X]| Bone*{with marrow)
X! .Trachea?* X| Seminal vesicl= X| Skeletal muscle*
X|.Lung with bronchi*|X| Ovaries*t Xl Skin*
X! %Nasal :urbinates X! .Uterus* %] All gross lesions/masses*
X| Penis X| Middle ear
* Required for chronic studies f
t+ Organ weights requived in chronic studies
a. Organ weight
The investigators supplie® group mean and individual animal
data for absolute organ weign*s and organ weights relative to
pody weights for interim and £inal sacrifice. Organ weight to
mzain we-.ght ra=ios were not calculated. Table 6 presents the
+ean absolute and relative orzan weicht data for interin sacrifice
and at study termination.

A* =he interim sacrifice, slight increases in absolute and
relative kidney weignhts were roted in the high dose males along
wi*h a slight dcse-related increase in absolute and relative
liver weights in all treated males. At terminal sacrifice the
nigh dose males had slightly ZIncreased absolute and relative
xidney waights, a slight increase in absolute and relative
(s*atistically significant in the high dose) liver weights and
siightly iIncreased absolute and relative (statistically significant®
in the nigh dose) *testes weigh~®
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2b. Gross pathology

Gross pathological observations during the 1 year interim
sacrifice were infrequent and apgarently not treatmnent related.
Observations can be seen on Table 7. Observations at 2 years
were not significantly different between dose groups (Table 8
presents selected observations). Table 9 presents selected
observatiorns of animals dying on study. No biologically relevant
G-fferences we-e noted. Table 15 presents a selected summary of
all gross necropsy oObserva=lons, agaln no biologically relevant

Ggiffevences were noted.

TABLE 7: Selected Gross Necvopsy Crtservations {1 vear)?

Dose (ppm): Control 40 200 100D
texamined m/f 19/10 10/10 10/10 10/10
Ocservation:
Aédrenals:

enlavged 071 0/1 i/0 0/0
Heart:

enlarged 3/0 2/0 2/0 1/1

abnormal color 3/0 3/0 2/2 1/1
K-dneys:

hydronephrosis 0/1 1/0 0/2 071
Liver: . .

abnormal color 2/2 0/0 1/0 0/0

foci/spots 0/0 0/1 6/0 c/0
Lymph Node ; )

enlarged«’ a/0 ' 0/0 1/0 . 0/0
Nose/Turbinates: .

mass/nodule 0/1 0/0 0/0 0/0
PLtutary:

enlarged 2/0 0/0 o/1 0/0

hemorrhage 0/0 0/0 0/1 1/0

focus/spots 0/0 0/3 0/2 o/3
Spleen:

enlarged 0/0 0/0 1/0 0/0
Testes:

atrophic 0 1 1 1
Tnyroi1ds:

atrophic 5/0 0/0 o/1 0/0
Urinary Bladder: .

a-olithiasis 23/0 c/0 0/0 0/1
Urterus:

«nickened walls 0 1 0 o

hydromet~a 0 0 1 o
a - pata extracted from R2port MSL-6119, Appendix II, Table 14.

21
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TABLE 8: Selected Gross Necropsy Observations (2 years)?
Dose (ppm): Control 40 200 1000
$examined m/f 28/24 24/26 22/26 23/30
Observation:
Adrenals:

enlarged 7/9 0/6 0/10 2/9

atrophic 0/2 1/0 0/0 0/0

focus (i) 6/11 4/14 5/13 4/13
Brain:

comp~essed by pituit. 3/6 1/6 1/9 2/11
Eyes:

corneal opacity 1/2 0/0 2/4 2/0
Kidneys:

hyd~oneph~osis 2/0 3/2 0/6 4/0

cyst(s) 1/1 4/1 1/0 3/0

abno*mal color 9/3 8/0 4/2 7/0

granular/pit+ed 6/2 6/1 0/2 6/0
Liver:

abnormal colior 1/5 3/2 4/1 2/2

foci/spots 13/10 4/6 6/6 12/10

mass/nodule 0/2 4/0 1/0 3/4

cyst(s) ' 0/1 2/2 0/1 2/0
Lymph Node:

enlarged 3/2 2/0 1/1 3/3

congested 0/3 0/1 0/2 1/0
Nose/Turbinates:

mass/noddle 0/0 1/0 o/1 0/0
Ovaries:

cyst(s) [within] 1 1 1 . 1

pargovarian cysts(s) 3 2 0. o 0

Pancreas: .

nodule " “ " 1/2 2/1 2/1 0/1
Pituitary: ’

enlarged 6/11 3/13 6/12 5/13

t.emorrhagic 6/3 4/9 1/8 4/7

focus/spots 3/4 3/6 2/4 2/5

mass/nodule 2/4 2/2 3/2 2/5
Spleen:

enlarged 2/1 2/0 2/0 3/0

mass/nodule 0/0 o/0 1/0 1/1
Testes:

arrophic 3 6 4 3

g~owth(s)/mass(es) 0 0 1 0
Thy~roids:

enlarged 0/0 0/0 0/3 0/1
Urinary Bladder:

urolithiasis 2/0 0/0 1/0 0/0

growths/masses 1/0 0/0 0/0 1/0
Uterus: - :

thickened walls 1 1 3 1.

hydrometra o 1 2 2

endometrial

polyp(s) 2 3 y 2

cyst(s) 1 0 0 2
Subcutis:

growth/mass 8/29 5/26 3/27 2/22

a = Data§extracted from Report MSL-6119, Appendix II, Table 13.
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TABLE 9: Selected Gross Necropsy Obse>vations (early deaths)3007002
Dose (ppm): Control 40 200 1000
texamined m/f 32/36 35/34 38/34 37/30
Obsevvation:
Adrenals:
enlarged 4/10 /10 6/8 2/6
arvophic 0/9 0/4 0/2 o/0
focus (i) 8/15 6/10 5/9 8/10
Brain:
compressed
by pituitary 16/22 12/23 20/15 9/18
Eves:
covneal opacity 5/3 6/1 8/2 5/3
encrustation 3/5 2/4 1/7 3/s
dicharge 2/11 9/10 4/6 6/5
Heart:
enlarged 3/90 2/0 2/ 1/1
abnormal color 2/0 3/0 2/1 1/1
Kidneys:
enlarged 4/1 7/0 5/¢C 7/1
hydronephrosis 10/ 4 7/4 7/7 7/3
calculus(i) 1/1 3/2 1/2 0/1
cyst{s) 2/2 6/1 2/0 6/1
abnormal color 12/4 11/3 13/6 12/3
atrcphy o/0 1/0 0/0 0/0
g-anula¥® pitted 11/1 16/4 17/5 17/3
Live~r:
abno~mal ,color 9/10 20/6 12/10 10/6
foci/sp8¥es : 9/6 9/11 12/5 ) 2/10
enlarged o/o 0/0 2/0 1/1
abnormal texture 1/0 0/0 1/2 0/1
pit*+ed/nodular/
granular surface 0/0 0/0 2/0 2/0
mass/nodule 2/1 2/0 2/2 0/1
cyst(s) 1/0 2/1 0/2 0/2
Lymph Node:
enlarged 0/3 4/3 4/0 1/0
congested 3/9 5/0 3/1 4/1
Lung:
_foci/spots 6/0 3/1 1/3 2/1
congested 7/6 4/5 8/2 6/4
abnormal 3/2 2/3 3/5 2/1
Mammary Gland:
growrh(s)/mass(es)/
nodule(s) 0/1 0/2 1/2 0/0
Nese/Turbinates:
d.scharge 5/10 7/7 6/6 6/8
mass/nodule 0/0 1/0 o/0 0/0
Ovaries:
cyst(s)[within] 0 0 2 1
paraovarian cyst(s) 0 0] 1 6
Pancraaszi--
nodule 5/0 7/3 4/1 5/2

continued
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TABLE 9 continued: Selected Gross Necropsy Observations (early deaths)®

Dose (ppm): Control 40 200 1000
texamined m/f 32/36 35/34 38/34 37/30
Observation:
Pituitary:
enlarged 22/31 18/30 24/25 15/24
hemorrhagic 10/15 10/20 16/11 5/10
focus/spo*s 1/2 11/1 2/2 2/0
mass/nodule 0/1 1/0 o/1 3/0
Prostate:
atrophy 5 6 7 5
Parathyroids:
enlarged 4/0 4/0 3/2 5/0
Skin:
g-owth(s)/mass(es) 2/1 4/0 3/1 1/0
Spleen:
enlarged 0/3 2/0 2/3 2/0
atrophic o/0 o/0 0/2 0/1
mass/nodule 1/0 0/0 1/0 0/0
Seminal Vesicles:
atrophy 10 9 11 11
enlarged 3 1 1 1
Testes:
atrophic 10 17 14 13
growth(s) /mass{es) 1 1 0 : 0
enlarged 4] 0 0 1
Thyroids:
enlarged — 2/1 1/0 3/0 oy 6/1
focus 77 - 0/0 3/0 1/0 0/0
Urinary Bladder:
dilated 2/1 6/2 4/1 1/3
urolithiasis 1/0 2/0 1/0 1/1
grewths/masses c/0 0/0 0/0 o/0
thickened walls 0/0 o/0 0/0 0/0
Uterus:
thickened walls 0 2 2 2
hydrometra 1 o 1 0
endometrial
polyp(s) : 4 ‘ 5 5 2
<yst(s) 1 0 0 1
Subcutis:
growth/mass 4/25 10/30 6/217 7/12
2 = pata extracted from Report MSL-6119, Appendix II, Table 17.
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TABLE 10: Selected Gross Necropsy Cbservations (all déaths)a

Dose (ppm):
texamined m/f

Observation:

Adrenals:
enlarged
atrophic
focus(i)

Brain:
comp~ressed
by pituitary

Eves:
covneal opacity
encrustation
discharge

Heart:
enlarged
abnormal color

Kidneys:
enlarged
hydronephrosis
calcutus(i)
cyst(s)
abnormal colior
atrophy
granular pitted

Liver:
abnormal .cplo~
foci/ 2
enlarged . ..
abnormal texture
pitted/nodular/

granular s .rface
mass/nodule
cyst(s)

Lymph Node:
enlarged
congested

Lung:
foci/spots
congeszed
abno-mal colo~
nodule(s)

“ammavy Gland
growth(s)/mass(es)/

nodules{s)

Nese/Tu-binates:
discha~ge
mass/nodule

Ovarles: '
cyst(s)[wirhin]
paracvarian cyst(s)

Pancreas:
nodule

~21~

Control
70/70

11/20
0/2
14/286

19/28

6/7
a/6
2/11

3/0
3/0

4/1
12/5
1/1
3/3
2Y/7
0/0
17/3

12/17
22/16
0/9
1/1

0/0
2/3
1/1

3/5
3/3

6/0
7/6
3/4
0/0

0/1

5/10
0/1

1

3
6/2

continued

40
69/70

5/17
1/4
10/24

13/29

6/1
2/4
9/10

2/0
3/0

7/0
11/6
3/3
11/3
193/3
1/0
22/5

23/8
13/18
0/0
0/0

1/0
6/0
4/3

6/3
5/1

3/2
4/5
2/3
0/0

200
70/70

7/18
o/2
10/22

21/24

10/7
1/7
4/6

2/0
2/2

5/0
7/15
1/3
3/1
17/8
o/0
17/7

17/11
18/11
2/0
1/2

2/0
3/2
0/3

6/4
3/3

1/4
8/2
3/5
2/2

1/2

067002

1000
70/70

4/15
0/0
12/23

11/2¢2

7/3
3/8
6/5

1/1
1/1

9/1
11/4
0/1
9/1
19/3
o/0
23/3

12/8
20/20
1/1
1/1

2/1
3/5
2/2

4/3
5/1

2/2
6/4
3/1
1/0
0/1

6/8
0/0

5/3
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TABLE 10 continued: Selected Gross Necropsy Observations (all deaths)®

Dcse (ppm): Control 40 200 1000
texamined m/f 70/70 62/70 70/70 70/70
Observation:
Pituitary
enlarged 28/42 21/43 30/38 20/37
hemorrhagic 16/18 14/29 17720 10/17
focus/spots 476 4/10 4/8 4/8
mass/nodule 2/5 372 3/3 5/¢
Frostatre:
at~ophy 5 7 7 5
Pararthyroids:
enla-ged 4/1 4/0 3/2 5/0
Skin: )
growth(s)/mass(es) 471 10/2 5/1 3/1
Spleen:
anlarged 2/4 4/0 5/3 5/0
atrophic /0 0/0 0/2 0/1
mass/nodule 1/0 0/0 2/0 1/1
Seminal Vesicles:
atrophy 10 10 12 1li
enlarged 3 2 1 1
Testes:
atrephic 13 24 9 17
grcwth(s)/mass(es) 1 1 1 0
enlargeé 0 o 1 1
Thyroids:
enlarged ' . 2/1 1/0 3/3 : 6/2
atrophic- " 0/0 o/0 /1 0/0
Urinary Bladder:
dilated - 2/2 6/2 4/1 1/4
urolithiasis 3/0 2/0 2/0 1/2
grcwths/masses 1/0 0/0 G/0 1/0
thickened walls 0/0 0/1 G/1 0/1
U~erus:
thickened walls 1 4 5 3
hyé~rometra 1 1 4 2
endometrial
pelyp(s) & 8 7 4
~cve={s) 2 0 0 3
Sizo - ITiss
z--wth/mass 12/55 15/586 2/54 9/41
a = nata extracted from Report MSL-6119, mppendix II, Table 17.
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c. Microscopic pathology
1) Non-nmeoplastic

The -nvest-ga*o*s provided g-oup sumzmary &and individual
animal data for interim sacrifices, eafly deaths and final
sacrifices. Table 11 presents selected otservations from the 1
vear inter:m sacrifice. The major ozservations were an inc-ease
cellular alterations and Dile Suct hyperplasia in the

igh dose males and an increase in inflazmation of the nasal
mucosa in *he hi gh Eose males and fexzales. Table 12 presents
selected otsarvations from anirals c"'ng orior *o study te minatiorn.
There was an indica~ion of an inc-vease in hepatocy+te cellula~r
alteration, liver bile duct hype~plasia, Tepatocyte necvosis and
"nodular or aiffuse™ hyperplasia :in *he pavathyroids of the high
dcse males. However, the summavy da*a provided did not indicate
if the observation listed as "autolysis" <changed the number of
rissues available for examination. Inspec+ion of the ind'v‘aual
data lnd‘Ca*es that many of these tissues were not available for
m‘c'oscop c evaluation. Therefore, 2 tho-ough evaluation of all
animals on s*udy was not possible wi+h the provided summary
tables. The investicators' a-e directed *o supply tables indicating
the actual number of tissues examined for each organ/dcse level
used for histopathological examinaticon. Table 13 presents selected
observations from the animals at terminal sacrifice (2 years).
An interesting observation in these animals and from animals
that died p-ior to the end of the stuady {Table 12) was that of
the brain teing comgressed by an eniarged pituitary. This occured
in roughiy egual ;n idence in all g-oups, however, an &ccurate
description of the finding was not proviced. It is possible
that a pituitary tuwor could be causing this compression of “he
brain, this will be discussed later. For the animals sacrificed
at study *ermination, there was 2n increase in mid and high dose
males and high dose females with plasma c=211l hyperplasia in the
lymph node. Also, an 1nc'ease in high dose males with Dap*lla*y
hjpe*plas_c of the nasal epithelium and ™z cell hyperplasia of
the thyroids (statistically significantly different). Table 14
presents a summary of selected obserwvatioms for all animals on
study (again some tissues were autolwvzed}].
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TABLE 11: Selected Microscopic Observations (1 year)d
Dose (ppm): Control 40 200 1000
tanimals m/f 10/10 10/10 10/10 10/10
Cbservation:
Adrenals:
hypevplasia/hypertrophy-

meidulla~y 0/0 0/0 0/0 1/1

cortical nodular c/0 0/0 0/2 0/1
Srain:

Comp~essed by pituitary 0/1 0/0 o/1 0/90

Zpidifymices:
epi*rhelial degenerative

changes o 1 1 2
Zeart:
myocarditis 3/0 2/1 2/0 2/0
myocardiolysis 2/0 1/1 , 3/0 0/0
proiliferation of endomysial/
myocyte nuclei 1/0 1/1 1/0 1/0

Kidneys:
glomerular/periglomerular

sclerosis 1/0 1/0 0/0 0/0
chronic nephritis 8/0 8/0 9/0 /0
hyd-onepnrosis -

bilateval 0/1 0/0 o/1 0/90

untilateral 0/0 1/0 0/2 0/2
pyelitis o/1 0/0 1/0 . 0/1
pelvic epithelium and hyperplasia-

non-papilliform 0/0 1/0 0/0 o/1

papilliform 0/0 0/0 0/2 0/0

Liver:
celtular alteration 2/2 : 2/0 1/0 4/3
hyperplasia-bile duct 1/1 2/2 2/1 4/2
telangiectasis 0/0 .0/3 1/0 1/0
nodular hypertrophy/

hyperplasia 0/0 0/1 0/0 0/0

Iymph YNode:
hyperplasia-plasma cell 0/0 0/0 0/2 0/3
moncnuclear cell

leukem:za 0/0 0/0 1/0 0/0

ung:
pneumonia 1/0 3/1 2/2 172

Nose/Turbinates:
muccsal lymphoid

hyperplasia 6/1 1/0 1/1 1/0
inflammation— _
nasal sinus 1/0 1/0 1/1 o/1
nasazl mucosa 1/0 3/1 2/1 472
pap:lla~y hyperplasia of
nzsal epithelium 0/0 0/0 2/0 1/0
Pitultary:
hype~-plasia-chromophobe 1/4 2/1 3/4 0/1
Thyrolds: .
hyperplasia-"c" cell o/1 o/C 0/0 0/0
Urinary Bladder:
hyperplasia-epithelial 0/0 0/0 1/0 0/1

a = Data extracted from Repor* MSL-6119, Appendix II, Table 18
28
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TABLE 12: Selected Micvoscopic Observations (early deaths)?
Dose (ppm): Control 40 200 100©
fanimal m/f 32/36 36/34 38/33 37/30
Observation:
Adrenals:
hype~plasia/hypert-ophy-
medullary 5/0 gajy 5/3 7/0
cortical nodular 1/5 28/2 3/3 473
Bone HMarvow:
hyper-plasia- -
myelocy*te/granulocyte5/102 gb/s 5¢/5 4/652
pancy*tic ‘ 2/42 1b/3 0/4 0/
Brains
compressed by pitui=aryl7/25 2028/29 21/23 13/2=
Bone:
fibrotic replacemen= 4/0 7b/0 4</1 9/Q
osteolysis 3/0 5°/0 2€/0 9/Q
Epididymides:
epithelial degenerative
changes 3 52 4 5
Eyes
keratitis 8/3 4/0 6/5 4/2
Heart:
myocarditis 3/3 4b/1 4/29 7/4
myocardiolysis 12/5 10b/4 12/3S 15/4
proliferation of endomysial/
myocyte nuclei 18/8 22b/7 25/99 23/12
myocardial fibrosis  20/8 21b/9 22/79 23/11
Kidneys:
glomerular/periglomerular
sclerosis 7/3 103/1 14/1 14/L
chronic nephritis 23/15 3028/13 34/15 32/13
hydronephrosis -
bilateral- 1/2 2a/1 o/2 5/2
unilateral 3/2 43/3 5/6 1/2
pyelizis 2/1 1a3/2 2/5 2/2
pylonephritis 2/2 2/1 3/1 6/3
pelvic epithelium hyperplasia-
non-papilliform 1/0 1/2 2/4 2/L
papilliform 0/0 o/1 1/2 2/4
Liver:
cellular alteration 2/7 38/9 3/2 6/%
hyperplasia-bile duct 7/1 4/3 6/5 10/3
telangiectasis hepatocyte
necrosis 6/2 7/9 6/1 12/2
nodular hypertrophy/ :
hyperplasia 0/3 1/1 2/1 2/z
Lymph Node:
hyperplasia-plasma cell 1/7 2b/9 2/2 c/&
mononuclear cell leuk.0/0 1/0 o/0 0/0
Lung:
pneumonia 6/6 8a/3 8/11 6/5
edema 2/2 33/1 2/0 6/5"
emphysema 3/0 22/2 2/1 1/
leukemia~-
myclogenous 0/0 0/0 1/0 0/0
mononuclear o0/0 1/90 o/¢c 0/9
continued
29
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TABLE 12 continued: Selected Microscopic Observations (early deaths)?t
Dose {(ppm): Control 40 200 1000
tanimals m/f 32/36 36/34 38734 37730
Cbservation:
Nose/Turbinates:
mucosal lymphoid

hype-rplasia 0/0 o/0 071 0/0
inflaznmat*tion

nasal sinuts 0/0 0/0 070 070

nasal mucosa 2/4 63/4 671 &€/6
papilla~y hyperplasia of

nasal epirhelium 0/0 0/3 0/71 0/3

rancreas:

isler cell hyperplasia 19/1 0/2 271 0/1

Pituitary:
hype~plesia-

chromophobe 1/12 2b/o 1/1 a7y
pars intermedia 0/0 0/0 270 1%70
Parathyroids:
hyperplasia-
nodular(or diffuse) 7¢/10 14f/1 £ 7/39 1sfso0
Spleen:
hyperplasia-plasma cell 1/0P 0/0 1€/0 272
Testes:
hyperplasia-
interstitial cell 0 12 D 0
Urinary Bladder:
hyperplasia-epithelial 24/0 49/39 8/1 2/2h
Uterus:
mucosal polyp 2 3 2 1

-

a = 35{fanimals); P=34; C=37; d=31; ©€=36;: £-32; 9=33; h=29.
ata extracted from Report MSL-6119, Appendix II, Table 20.

v}
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TABLE 13: Selected Microscopic Observations (2 years)t

Dose (ppm): Control
tanimals m/f 28/24
Observaticn:
“A-enals: :
hyperplasia/hypertrophy—
medallary 1/2
corrical nodular 3/1
3one Ma~row:
hype-plasia~-
myelocyte/granulocyte 3/4
pancytic 2/1
Brain:
compressed by pituitary 11/13
Tpididymides:
epithelial degenerative

changes 3
Zyes:
keratitis 2/2
Heart:
myocarditis . i/3
myocardiolysis 7/6
proliferation of endomysial/
myocyte nuclei 16/11
myoca~dial fibrosis 18/11

Kidneyss
glomerular/periglomerula>

sclerosis 9/3
chronic nephritis 26/16
hydronephrosis-

bilateral - 0/0

unilateral 2/0
pyelitis 3/2
pyelonephritis 2/3
pelvic epithelium/hyperplasia-

non-papilliform 0/1

papilliform 2/0

Tiver:
cellular alteration 13/10
.hyperplasia-
ile duct 3/9
relangiectasis 17/2
hepatocyte necrcsis 1/4
nodular hypertrophy/
hyperplasia 0/1

_ymph Node:
hype-olasia-

plasma cell 0/2
ung:
pneumonia 0/4
edema 0/0
emphysema 0/0

40
24/26

2/6
0/3

a/11

1
4/3

1/6
5/1

16/14
14/12

12/3
24/19

o/1

0/2
1/2
3/2

1/3
1/6

9/9
7/9
10/1
0/1

4/0

0/0
2/3
0/1
2/1

continued

200
22/26

0/1
0/2

9/12

6/5
11/4

0/2

2/2

3/1

0/0
0/1
1/1

006571
007002

1000
23/30

3/2
1/6

4/5
1/1

8/19

o
2/0

3/3
9/3

15/10
15/11

2/1
23/21

2/0
4/1
2/2
1/0

1/3
2/2

15/15
8/9

16/3
/1

S 1/3

E

0/3
0/0
3/2

BEST AVAILABLE COPY ]
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TABLE 13 continued: Selected Microscopic Observations (2 years)f
Dose (ppm): Control 40 200 1000
tanimals m/f 28/24 24/26 22/26 23/30
Observation: ,
Nose/Turbinates:
inflamnmation-

nasal muccsa 10/4 9/5 2/5 9/4
papilla~y hype-rplasia of
nasal epitheiium 1/1 1/0 2/0 4/1
Pancreas:
isle* cell hype-rplasia 1/0 2/1 0/0 0/2

Pituitarys:
hyperplasia-
chromephobe 5/4 6/2 5/4 2/4
pavs in*ermedia 2/0 2/0 0/0 2/0
Parathyro:tds:
hyperplasia-~ .
nodulz~ (or diffuse) 63/1€ gb/o 2/1 4d/0
Spleen:
hyperplasia-
plasma cell 0/0 1/0 0/0 1/1
Testes:
hyperplzsia-~
interstitial cell 1 o 0 2
Thyroids:
hyperplasia-
" cell 0/2 3/44 1/2 g**CT/4
Urinary Bladder:
nyperplasia-

epithelial 3/0 1/1 /1 1/1
Uterus: ; o B
. muccsa polyp 1 2 0 4

a2 = (#animals) = 27; P=21; ©=22; d=25
** = p<0.0l1 by Fisher's Exact Test with Bonferroni inequality.
t - para extracted from Report MSL-6119, Appendix II, Table 19.




~29- 006571

0
TABLE 14: Selected Microscopic Observations (all deaths)97002
Dcse (ppm): Control 40 200 1000
zanimals m/f 70/70 70/70 70/70 70/70
Observations: )
Adremals:
hygerplasia/hypertrophy -
medulla-y 6/2 132/3 9/4 11/3
cor+tical nodular 476 62/4 6/10 5/10
Bone Har-ow:
hyzsevplasia-

=relocy*e/granulocyte 10/14P 11b/12 102/9 6/122
cancy*tic /5P 1b/g 0/6 1/42
S-airms:
corpressed by pituirary 28/39 242/40 29/39 21/43
3one:
fip~votic ~replacement® 5/0 8b/0 58/1 10/123
osteolysis 4/0 6P/ 0 32/0 10/0

Epididymides:
epi+helial degenerative

changes 6 73 8 7
Eves:
keratitis 11/5 8a/3 7/5 6/2
Heart:
nyocarditis 7/6 7b/8 10/72 12/7
myocardiolysis 21/11 16P2/6 16/52 24/7
proliferation of endomysial/
myocyte nuclei 35/19 39b/22 3g/25a | . 39/22
myocardial fibrosis 38/19 3sbs21 34/172 38/22
Kidneys:
glomerular/periglomerular B ,
sclerosis 17/6 23b/4 20/5 : 16/2
chronic nephritis 57/33 62b/35 65/40 ~ 64/45
hyE~onephrosis~ ‘
bilateral 1/3 2b/2 0/6 7/
cnilateral 5/2 5b/s 7/11 5/5
pyelitis 5/4 2b/4 4/6 4/5
pyelonephritis 475 sb/3 4/1 7/3
pelvic epithelium/hyperplasia-
ron-papilliform 1/1 3b/s 2/5 3/5
. papilliform 2/0 1b/7 1/6 4/6
Live=:
cellular alteration 17/19 14P/18 13/14 25/22
hycerplasia-
rile duct 17/11 13b/14 14/11 22716
telangiectasis 23/4 172/4 18/5 29/5
hezatocyte necrcsis 475 4b/4 5/10 7/4
noZaslar hypertrophy/ .
hvperplasia 0/4 5D/2 4/3 3/4

_ymph. Node:
hycerplasia-

clasma cell 1/4 2b/4 5/6 22/11
morionuclear cell
Teukemia 0/0 1b/0 1/0 0/0

continued
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TABLE 14 continued: Selected Microscopic Observations (all deaths)?

Dose {ppm): Control 40 200 1000
¢animals m/£ 70/70 70/70 70/70 70/70
Observation:
Lung:
pneumonia 7/10 13b/7 10/13 7/11
edema 2/2 3b/2 2/1 6/5
emphysema 3/0 4b/3 3/2 4/3
leukemia-
nyelogenous 0/0 0/0 1/0 0/0

Nose/Turbinates:
mucosal lvmphoid

hyperplasia 6/1 1%/0 1/2 1/0
inflamma*ion~ .
nasal sinus 1/0 1b/0 1/1 0/1
nasal mucosa 13/8 18P/10 10/7 19/12
papillary hyperplasia of
nasal epithelium 1/1 1b/3 4/1 5/4
Pancreas:
islet cell hyperplasia 23/1 2b/3 22/1 2b/3
Pituitary:
hyperplasia-
chromophobe 7/923 10b/3 /9 62/6
pars intermedia 2/1 2b/0 2/0 3270
Parathyroids
hyperplasia-
nodular (or &iffuse) 13P/24 22¢/19 9d/4b ©19ef0
Spleen:
hyperplasia- . :
plasm%?cell 1/0 12/0 12/0 ) 373
Testes: e
hyperplasia-
interstitial cell 2 12 0 2
Thyroids:
hyperplasia-
"' cell 3/3 s£/4a 4/3 g8as/4

Urinary Bladder:
hyperplasia-

epithelial 5a/0 sf/sa 6/2 3742
Uyterus
mucosa polyp 3 5 2 5

a = 69 (%animals); P = 68; € =62; 4 = 66; © = 63; £ =67; 9 =64
t = pata extracted from Report MSL-6119, appendix 1I, Table 21. '
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2) Kecplastic 637002

The investigators provided gvoup summary and Inéividual
animal data for all reported lesions. Table 15 presean*s selected
obse-wvations from the 1 year interim sacvifice. Most lesions
weve -nfreguent, however, a lesion of note was the papillary
sdenoma of mucosa in the ncse/turbinates in one femaie of the
high Gose. Table 16 presents selected observations &* the £final
sacrifice. Again, most lesions were Infrequen* and scattered
+hroughout the study groups with the excaption of an increase in
neoplastic nodules of the liver in the nid and high céose females,
follicula~ adenoma/cystadenoma of the thyroids iIn high dose males
and females and papillary adenoma of muscosa of the neseftuerdinates
in high dose animals (staristically significan*=ly greater in
high Sose females). Papillary adenoma of nasal mucosa was also
rnoted in *he high dose animals éying prior to the end of the
study ({statistically significan* in both sexes), Tabie 17.

Sther lesions present in animals that died early were infreguent
and did not reveal any dose-response relationship. Combining
observations time of all animals (Table 18) shews an increase
neoplastic nodules 'of the live~ iIn mid 2nd high dose females and
a staristically significant increase in the number of papillary
adenc=as of mucocsa in the nose/turbinates in high dcse males and
females. Tne high incidence of pituitary adenoma in both sexes
of all dose groups may be the reason for the high incidence of
*he observation "brain compressed by pituitary™ noted in gross
ocservations. There were 4 cases of malignant astrocy*oma of the
brain, 3 in control males and 1 in a high dose female and 2 cases
cf oligodendroglioma of the brain, 1 each in a contrcl male z2nd
2 high dcse female.

TABLE 15: Selected Neoplastic Observations (1 year)2
Dcse (ppm): Control 40 200 ' 1900
t2znimal m/f 16/10 10/10 13/10 10/10
Cbhbserwvation:
Pituitary:
adenocarcinoma 1/0 0/0 /1 3/0
adencna 1/4 0/4 3/3 2/3
“zpmary Gland:
.adenoma/adenofibroma/

fibrora 0/1 0/0 3/0 D/o
adenocarcinoma c/0 0/0 a,/0 /1
cse/Turbinates:
papillary adenoma
of mucosa 0/0 0/0 2/0 /1
2 = —ata extracted from Repors MSL-6119, Appendix II, Table 22.

[BEST AHILASLE tery )
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TABLE 16: Selected Neoplastic Observations (2 years)?
200
22/26

Dose (ppm): Control 40
¢animals m/f 28/24 24/26
Observations:
Adrenals:
cortical adenoma 1/0 0/1
phecchromocytoma 3/0 5/1
malignant
pheochromocytona 1/0 1/1
Brain:
astrocytoma, malignant 1/0 0/0
granular cell tumor 0/0 1/0
oligodendroglioma 1/0 0/0
Liver: .
neoplastic nodule 1/0 1/1
hepatocellular
carcinoma 1/1 2/1

Mammary Gland:
adenoma/adenofibroma/

fibroma 0/123 0/13b
adenocarcinoma 0/42 0/2b
Nose/Turbinates:
papillary adenoma 1/0 0/0

of mucosa
Pancreas:

islet cell adenoma 4/3 3/2
Pituitary:

adenocarcinoma 0/0 0/0

adenoma ~. 16/19 16/20
Testess: = . - '

interstitial cell tumor 2 3
Thyroids:

follicular adenoma/ 1/0 0/1b

cystadenoma

"c" cell adenoma 2/2 2/2
Subcutis:

fibrosarcoma Q/-° 1¢/2f%

fibroma 1£/- 4c/2f

neurofibroma 1f/- 0/0

-

* = p<0 05 by Fisher's Exact Test with Bonferroni Inequallty
(#animals) = 22; P = 25; ¢ = 8; 4 = 22;
= no data provided.
Lata extracted from Repo*t MSL-6119, Appendix II, Table 23.

a

1]

+

0/0
1/1

0/0
0/0
/0
0/0
0/4

1/0

0/10
1¢/3

0/0

4/2

o/0

15/21

1
o/1
0/4

0/0
0/0

0/19

007002

1000
23/30

0/0
5/0

1/0
0/1
o/0
c/1
1/5
1/1
0/10
o/1
3/9*

0/2

0/3
17/20
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Table 17: Selected Neoplastic Observations (early death5)1’007002

J=3; k=g; 1

=5; M=1, N=2,

Dese (ppm): Control 40 200 1000
£animals m/f 32/36 36/34 38/34 37/30
Observation: ‘
Ad-enals:
cortical carcinoma 0/0 0/2 1/2 0/0
co-trical a3enoma 2/1 2a2/0 5/1 3/0
pheochromocytona 0/1 0/1 0/0 0/0
malignan*
pheochromocytoma 0/0 0/0 0/0 1/0
Brain:
ast~ocy-oma, malignant 2/0 G/0 o/0 0/0
granula~ cell tumor 0/0 0/0 0/1 0/0
Live~r:
neoplastic nodule 0/2 12/1 1/1 o/1
hepatocellular carcinoma 0/1 0/0 0/0 0/0
Mammary Gland:
adenoma/adenofibroma/
fibroma 0/14 0/10¢ 2b/134d o/8e
adenocarcinoma 0/4 0/ 3¢ 0/3d 0/4®
Ncse/Turbinates:
papillary adenoma
of mucosa o/0 0/0 o/0 g* /G*
adenocarcinorna of
submucosal gland /0 ©/0 0/1 0/0
Pancreass: «*~
islet cell adenoma 0/0 sE/s 49/1 1a/2
islet cell carcinoma 0/0 0/0 o/1 .. ~0/0
.-acinar ¢&&ll adenoma 19/0 ¢/o 19/ ' 0/0
“acina~ cé€ll carcinoma 0/0 1£/0 0/0 ~o6/0
Pituirary: ‘ )
adenoca~cinoma 0/22 c/1 1/3 o/3
adenoma 27/282 27£/32 27/24 22h/22
Testes:
intevstitial cell tumor O 0 0 1
Thyroids:
foliicular adenoma/ )
cystadenoma 0/1 1=/1 1/1 0/1
"c" cell adenoma 1/5 3270 o/1 2/1
Subcu*xis: .
fib-osarconma 2]/0 1¥/0 o/21 1m/3im
fibroma 13/0 3k/1n i/ 0/0
neurofibroma o/1n 0/0 o/1t 0/0
* = p<0.05 using Fisher's Exact Test with Bonferroni Inequality
2 = {zanimals) = 35; P=11; ©=29; d=31; e=28; £=34; 9=37; h=36; 1=33;

T = cata extracted from Report MSL-6119, Appendix II, Table 243.

.on
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TABLE 18: Selected Neoplastic Observations (all deaths)t 007002

Dose (ppm): Control 40 200 1000
#animals m/f 70/70 70/70 70/70 70/70
Observation:
Adrenals:
cortical carcinoma 0/0 02 1/2 0/0
cortical adenoma 1/1 0/2 0/0 o/o
pheochromocytoma 5/1 7a/1 6/2 8/0
malignant
pheochromocytoma 1/0 12/1 0/0 2/0
Brain:
as*vocytoma, malignant 3/0 0/0 0/0 o/1
granular cell tumor 0/0 1a/0 0/1 6/0
oligodendroglioma 1/0 0/0 0/0 A 0/1
Liver:
neoplastic nodule 1/2 22/2 1/5 1/6
hepatocellular
carcinoma 1/2 23/1 1/0 1/1
Mammary Gland:
adenoma/adenoflbroma/
fibroma 0/27P 0/23¢ 2d/23e 0/18b
adenocarcinoma o/8b 0/5¢ 14/6e 0/6
Nose/Turbinates:
papillary adenoma
of muccsa 1/0 0/0 0/0 12%/19*
adenocareinoma of : : :
submucosal gland o/0 0/0 0/1 0/0
Panc*eas: ,
islet @ell adenoma 4a/3 gb/7 - 82/3 : 1b/4 -
1slet &etl carcinoma 0/0 0/0° 0/1 o/0
acinar-cell adenoma 12/0 0/0 12/0 0/0
acinar cell carcinoma 0/0 - 1b/o 0/0 ' o/o0
Pituitary:
adenocarcinoma 1/22 0/1 1/4 0/6
adenoma 41/512 43b/s6 47/48 432/45
Testes:
in*erstitial cell tumor 2 3a 1 3

Thyroids:
follicula~ adenoma/

. cystadenoma 1/1 1f/2a 1/2 28/4
"e* cell adenoma 3/7 sf/2a 0/5 2a8/2
Subcutis: .
fibrosarcoma 29/0 2h/21 0/21 1k/11
f-bvoma 29/0 7h/31 1m/0 . 0/0
neuvofibroma 19/1k 0/0 0/21 0/0
* = p<0 05 using F’sne* s Exact Test with Bonferroni Iqequal ty.
a = {zanimals) = 69; P=68; ©=64; d=21; e=65; f£=67; 9=7; h=12; i=6;

i=8; k=1; l=2; m=3,
t = Data.extracted from Report MSL-6119, Appendix II, Table 25.
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D. DISCUSSION: 007002

Acetochlo~ administered in doses of 40, 200 and 1000 ppm d:id
not appreciably affect mortality or time-to-death. The clinical
observation data were not presented in an adequate form for
evaluation. Imspection of the individual animal clinical signs
Gata reveals a pocssible dose-respnse in some observations.

Body weight and& body weight gain data showed a decrease in high

Gose maies from day 8 on (s*atistically significant from éays 455

to 678). High Jdose females also had a slight+, but not statistically
significant dec-ease in body weight and body weigh*t gain. Food
consump*ion was slightly decveased in the high dose animals.

Food efficiency was ~=2duced in animals of the high dose g-oup (data
was only presexted for the first 13 weeks). No trearment related
opthalmic observations were no*ted. .

No biologically relevant or dose-related observations were
noted in hematological parameters at 6, 12, 18 or 24 months.

The investigators did not conduct several clinical chemistry
analyses, especially magnesium determ:nations, which can reveal
several defects. Of the parameters measured, those attriputable
to treatment were statistically significamt increases in gamma
glutamyl transgeptidase in high dose males at 18 months and 2
years (mid and high dose males at 1 year showed slight increases
as did mid_dose males at 2 years). Also, cholesterol levels
were increased {statistically significant) in high dose males at
2 years (a ‘'slight increase was noted at 18 months) and total -
bilrubin was increased in high dose females at 2 years. The
observarions of increased levels of garma glutamyl transpeptidase
and choiesterol may be indicative of liver toxicity.

No biologically relevant observations were noted in urinalysis
data.

O-gan weigh*s de*ermined at the interim sacrifice showed a
slight inc-ease in absolu*e and relative kidney weights in high
jose males and a2 slight, dose-related Inc~ease in absolute and
relative liver weights in treated males. This continued to
£inal sac-ifice where simiiar observations were noted including a
statistically significant increase in relative liver weight of
high dose males and an increase in absolu+te and relative testicuiar
waight (statistically significant) in hich dose males. Fexnales
were no- simila~rly aifected.
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The gross pathological observarions ~evealed no biologicalgy06571
relevant dififerences.

OOZOOZ

Microscopic observations for non-neoplastic findings at on
year consisted of an increase in hepatocyte cellular alterations
and L<ver bile duct hyperplasia in high dose males (1000 ppm) and
an ‘nc-ease in inflammation of *the nasal mucosa In high dose males
and f=males. Of those animals éying prior to the end of the study,
there was zn apparent inc-ease in hepatocyte cellular alteration,
live~ Dile duct hyperplasia, hepatocyte necrosis and “noduizT or
d-ffus2" hyperplasia in the pa-athyroids of high dose males.
Howeve~, *tissue availabili+y was not presented and since many O~gans
had *me observation “"autolvsis®™ with no indicatlon if the autolysis
involwad +the whole ovgan o-r just a defined area, a thorough eval-,
uatiom of microscopic observations was not possible. At terminal
sacrifice *here was an inc-ease in mid and high dose =ales and
high Jose females with plasma cell hyperplasia of the lymph node
along with an increase in high dose males with papiltary hyperplasia
of the nasal epithelium and "c" cell hyperrlasia of the thyroids
(staristically significant). In the previous study {study £PR-30-006,
5/20/83) with MON 097, the~ e were increased histopatheclogical
ocserwations in the liver and kidney in the high dose group
(5000 ppm), see following discussion on neoplastic findings.

weoplastic findings at the 1 year Interim sacrifice were minimal
with —ne incidence of a papillary adenoma of the muccsa in the
nose/=u-binat2s of a female in the high dose (1090 ppm) A statist-
icallw significant increase in *this observation was noted im high
dose males and females that died prior to study termimation. At
final sacrifice this observation was also increased where a statist-
icallw significant increase in high dose female and increase in
high 3pse males of the observatIon of papillary adencma of the
mucosa in the nose/turbinates was noted. Other observations
consis*ted of liver neoplastic nodules in high dose males and females
at fimal sacrifice and ea-ly deaths and follicular adenoma/
cystadenoma of the thyroiés in high dose animals. Thase latter
obse-wations ave similar o those observed in the eavlier study
(Studw #PR~-80-006, 5/20/83). In the ea-lier study, the high
dosse .2vel {5000 ppm) caused increased incidence of liver carcinomas
and t=y-oid follicular cell adenomas in males along with positive
+vends of increased hepatic carcinomas iIn high dose Zf2males
(500C ppm) and thy-oid follicular cell adenowmas in high dose
males .

=zsed on *he observa-:ons of d=c-eased body welght gain,
clinizal chemistry observatlons, non-necoplastic findings and the
neopl=z=stic finding of an Increase in papillary adenoma of the
mucosa of =he nose/turbinates in the males and Zemales of the
high Zose g~oup, i* is apparent tha® the MTD (Maximum Tolerated
Dose) was zchieved in this study. This study is therefore
acceg—able for the chronic/oncogencity data requirenent for
Acetccnlor (MON 097), however, *he study is classified as
suppl=mentary data which possibly can be upgraded 1f ~equested
data -5 suBmitted and accepted by the Acency.

.
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Page is not included in this copy.

Pages Zz through TZ are not included.

The material not included contains the following type of
information:

_____ Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.
The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

ZE' FIFRA registration data.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




